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经团和视神经节中都检测到了哺乳动物 GnRH-R 样物质。GnRH-R 靶细胞的存
在表明 GnRH 可在上述神经节中执行调控作用，如调控 GtH 的合成与分泌等作
用。 
通过亲和纯化和高效液相色谱分离，从远海梭子蟹（Portunus pelagicus）




























































Gonadotropin-releasing hormone (GnRH) plays a critical role in regulating 
reproduction of animals. To date, less work has been done on GnRH and its receptor 
(GnRH-R) in crustacean. In order to explore the structure and functions of GnRH in 
crabs, this paper has conducted the following research work: 
We prepared the immunogen by conjugation of four synthetic GnRH peptides 
(octopus GnRH, tunicate GnRH-Ⅰ, lamprey GnRH-Ⅰand lamprey GnRH-Ⅲ) and 
carrier protein key-hole limpet hemocyanin (KLH) by MBS method, and immunize 
rabbits to prepare polyclonal antibodies against GnRHs. The titer of antiserums was 
tested by ELISA, and the specificity was detected by Western blot analysis. Finally, 
antiserums were purified by affinity purification. The results show that the titer of 
four antibodies was 1：500 000，and the antibodies could specifically bind to GnRH 
peptides. The purified antibody shows a single band in SDS-PAGE. These antibodies 
provide a useful tool for studying GnRH in crabs. 
In order to demonstrate the existence of GnRH-like peptides in the nervous 
organs and gonads of Scylla paramamosain, the four self-prepared GnRH antibodies 
and a purchased anti-mammal GnRH antibody were used for immunocytochemistry. 
The immunoreactivity of mammal GnRH and tunicate GnRH-Ⅰwere observed to in 
the brain, while that of octopus GnRH and mammal GnRH were observed in 
thoracic ganglion mass. In addition, the immunoreactivity of tunicate GnRH-Ⅰ, 
lamprey GnRH-Ⅰand lamprey GnRH-Ⅲ were located in ovary, and that of octopus 
GnRH and lamprey GnRH-Ⅰwere in testis. Different type of GnRH exists in 
various stages of ovary and different types of cell in testis. These results may imply 
that, the brain, the thoracic ganglion mass and the gonad of S. paramamosain may 
each have their own GnRH system. And different types of  GnRH may act directly 
on different stages of gonadal development. 
Immunocyochemical localization using antibody againsts mammal GnRH-R, 
showed that mammal GnRH-R immunoreactivity was localized in the brain ,the 
thoracic ganglion mass and the optic ganglion. Since target cells exist in the brain , 















out the regulated function in them, for example, to regulate the synthesis and release 
of GtH. 
We have isolated and purified three octopus GnRH-like fractions from Portunus 
pelagicus using affinity chromatography and HPLC. Retention times of these 
fractions in HPLC were 16.9 minute , 62.2 minute and 64.1 minute. The fraction 
with retention time of 64.1 minute is more likely to be a new type of GnRH due to 
its UV-spectra and its molecular weight. Although the molecular weight of other 
fractions is higher than the certified GnRHs, we can’t eliminate the possibility that 
they are GnRH with high molecular weight. 















第一章 绪 论 





分离以来（Amoss et al，1971；Matsuo et al，1971），GnRH家族已发现至少24个种类，
其中14种来自脊椎动物，10种来自无脊椎动物，每种GnRH都以其 先鉴别出来
的物种来命名。至今已经鉴定的GnRH包括哺乳动物GnRH（mGnRH）（Matsuo et al，
1971）、豚鼠GnRH（gpGnRH）（Jiménez-Liñán et al，1997）、鸡GnRH （cGnRH-Ⅰ
和Ⅱ）（Miyamoto et al，1982；Miyamoto et al，1984）、鲑鱼GnRH（sGnRH）（Sherwood 
et al，1983）、七鳃鳗GnRH（lGnRH-Ⅰ和Ⅲ）（Sherwood et al，1986；Sower et al，1993）、
鲶鱼GnRH（cfGnRH）（Ngamvongchon et al，1992）、鲨鱼GnRH（dfGnRH）（Lovejoy 
et al，1992）、鲷鱼GnRH（sbGnRH）（Powell et al，1994）、鲱鱼GnRH（hrGnRH）（Carolsfeld 
et al，2000）、蛙GnRH（frGnRH）（Yoo et al，2000）、白鲑GnRH（wfGnRH）（Adams 
et al，2002）、青鳉GnRH（mdGnRH）（Okubo et al，2000）、海鞘GnRH（tGnRH-Ⅰ~
Ⅸ）（Powell et al，1996；Adams et al，2003）和章鱼GnRH（octGnRH）（Iwakoshi et al，
2002）。 
GnRH 结构和功能的高度保守性，引起了人们对其进化的关注。除了章鱼






类似物的活性研究中已经得到了证实（Sealfon et al，1997）。然而在 GnRH 前激素
原中，除 GnRH 十肽之外几乎不存在保守区。在不同类型的 GnRH 前激素原非














第一章 绪 论 
White et al，1994）。GnRH 十肽的这种选择性的保守使其在脊索动物的进化过程
中保持其功能。 
过去关于 GnRH 功能和结构的研究都集中在脊索动物上，近十几年，人们
开始将对 GnRH 的研究延伸到非脊索动物。如今，研究已表明在腹足类（Goldberg 
et al，1993；Tsai et al，2003；Young et al，1999；Zhang et al，2000；Nurrai et al，2009）、
双壳类（Pazos and Mathieu，1999）、头足类（Di Cosmo and Di Cristo，1998；Di Cristo et 
al，2002）、 扁形动物（Anctil and Tekaya，2005）、甲壳动物（Ngernsoungnern et al，2008a；


















（Schwanzel-Fukuda and Pfaff，1989；Wray et al，1989）。在这个系统中，GnRH在加工
后不久便转移到前脑，到达视叶前-下丘脑区域和其他目的地（Quanbeck et al，1997；






































和功能上和脊椎动物GnRH是一致的（Adams et al，2003；Powell et al，1996）。GnRH 
存在于玻璃海鞘（Ciona intestinalis）背索周围的神经丛中（Mackie，1995），起源
于上皮组织（Bollner et al，1995）。这种具有GnRH免疫阳性反应的神经丛直接刺激
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